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FAST DTMF IDENTIFICATION 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention relates to methods for signal 
processing based on detection of tones in a digital or 
analog signal. More specifically, the present invention 
relates to signal processing between detection and 
10 confirmation of specified signals within a digitized 
signal stream which includes a mixture of signals. 

2. Discussion of Related Art 

Analog signals, such as voice are often compressed 

15 through application of codecs during conversion to 

digital data or form for transmission. The use of codecs 
to compress the information into digital form allows for 
enhanced transfer through reducing the size of the data. 
Because of the qualities of spoken conversation, voice 

20 can be compressed and restored through application of a 
codec with minimal degradation in the integrity of the 
comprehension of the sound, even with the use of low byte 
rate codecs. Accordingly, low byte rate codecs are often 
used to compress voice, especially in voice over packet 

25 network applications. 

However, low byte rate codecs can have a significant 
drawback in the distortion of non-voice signals such as 
Dial Tone Multi-Frequency (DTMF) or other control tones. 
Distorted DTMF tones or other control tones or signals 

30 can be misidentif ied or missed altogether by the 

receiving equipment and subsequently improperly processed 
or ignored. in order to avoid reception of distorted 
signals, tones are passed out of band according to ITU 
Recommendation H.3 23. (ITU Recommendation H. 32 3 is a 

35 standard approved by the International Telecommunication 
Union (ITU) that defines how audiovisual conferencing 
data is transmitted. In theory H. 323 should enable users 
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to participate in the same conference even though they 
are using different video conferencing applications.) 
Tones are detected and identified initially at the 
transmission side, before encoding, and the identity of 
5 the tone is sent out of band as a control message between 
two ends of a connection using reliable transport (TCP) 
mechanisms. The DTMF tone is regenerated at the 
receiving end without distortion. Before the tone can be 
passed, identification and recognition of the tone must 

10 be established for a set period of time to avoid false 
generation of tones. The regenerated tones are out of 
synchronization with the voice path because of 
differential delay through the transmission medium 
because each travels overa different data path. 

15 Therefore, the out of band control signal or tone is not 
in synchronization with the voice packets. 

During the tone detection process, a DTMF detector 
typically takes about 3 0-4 0 milliseconds (ms) to fully 
qualify DTMF tones. ITU Q.24 requires that a DTMF signal 

20 be present for 30ms before being declared a digit. The 
voice channel is squelched upon detection of a DTMF tone 
and the DTMF tone is passed through the out of band 
channel. Accordingly, a remote detector is triggered by 
this out of band DTMF and recognizes it as a digit entry. 

25 If any portion of the DTMF tone is leaked through 

the voice path, the remote detector might be triggered by 
this leaked DTMF. Since the leaked tone would present 
first to the remote detector, the later received out of 
band tone may cause a second detection for a single digit 

3 0 entry. A potential double detection problem exists when 
the detector detects the same digit entry a second time. 
Therefore, it is important that the DTMF tone be 
squelched before any portion of the tone leaks through 
the voice signal path. 

35 Because the detector at the sending end of the DTMF 

will take a set period of time to fully qualify the DTMF 
tone, the tone may be present in the voice path and leak 
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through for the period of the qualification time, 
typically 30-40ms. Since the decision to squelch the 
voice path is made based upon the qualification of the 
DTMF signal, the DTMF tone will exist on the voice signal 
5 for the qualification time, typically 30-40ms, which is 
sufficient time for the DTMF detector at the receiving 
end to detect a tone if the tone transmits undistorted in 
the voice path. The tone will then be sent out of band 
after qualification. Since a tone duration of 10-30ms is 

10 sufficient for detection, the DTMF tone may be detected 

first on the voice path and then a second time on the out 
of band path, resulting in double detection. 

One method for reducing double detection is the 
introduction of a 30-40ms delay in the voice path. A 

15 sufficient delay in the voice path will allow the voice 
path to be squelched upon detection, before the tone has 
passed over the voice path packets. However, any delay 
introduced into the voice path is highly undesirable 
since this will increase the end to end delay in the 

2 0 system. Accordingly, it is desirable to develop a method 
for detecting tones in a voice signal prior to 
transmitting the voice signal through the network and 
without introducing undue delay in the transmission. 

25 SUMMARY OF THE INVENTION 

It is an object of the present invention to reduce 
double detection of tones in a voice over packet 
transmission, without introduction of delay into the 
transmission system. 

30 It: is an object of the present invention to achieve 

early detection of control tones such as DTMF digits. 

It is a further object of the present invention to 
utilize early detection to buffer voice packets until 
confirmation and qualification is established. 

35 Tt is another object of the present invention to use 

early detection of control tones to reduce the 
transmission of tones over voice channels without delay 
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of voice packets. 

The present invention further allows for reliable 
transport of tones through a control channel, without 
causing false detections on the remote end, or 
5 unnecessarily increasing the end to end delay. 

In accordance with the invention, these and other 
objects are achieved by incorporating a tone detection 
unit into the network for providing early detection of 
control tones. The method incorporates the use of the 

10 tone detection unit in combination with a packet voice 
protocol unit. Upon transmission of the voice signal, 
the tone detection unit generates an alert signal to the 
packet voice protocol unit after an initial detection of 
a control tone for a 5 ms duration. Based upon the alert 

15 signal, the Packet Voice Protocol Unit (PVPU) ceases 

sending any additional voice packets until confirmation 
of the control tone is received. The voice packets may 
either be buffered for later transmission if it is 
determined that the alert signal was premature, or 

20 dropped in the event confirmation of the control tone is 
received. Accordingly, the Tone Detection Unit (TDU) in 
combination with the PVPU function to provide an early 
alert process for detection of control tones in a signal 
transmission without causing undue delay in the event 

25 transmission of the alert signal was improper. 

BRIEF DESCRIPTION OF THE DRAWINGS 
For a better understanding of the nature of the 
present invention, reference is had to the following 
30 figures and detailed description, wherein like elements 
are accorded like reference numerals, and wherein: 
Figure 1 is a block diagram illustrating the 
components of a typical voice over packet transmission 
circuit. 

35 Figure 2 is an exemplary logic flow diagram 

illustrating the signal timing of an exemplary embodiment 
of the present invention. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS AND BEST MODE OF THE INVENTION 
In a preferred embodiment of the present invention, 
a signal representing a human voice is transmitted 
5 through a network. Upon transmission of the signal, a 
TDU and a PVPU are utilized to determine the presence of 
any control tones in the transmission, and to prevent 
transmission of the control tones in the voice packet as 
early detection of control tones in the transmission 

10 signal is desirable to avoid delay in the transmission. 

The present invention takes advantage of the early 
initial detection by the TDU and generates an Alert 
signal to the Packet Voice Protocol Unit (PVPU) shortly 
after detection of any tones, but prior to confirmation 

15 of the tone. Upon receiving any alert signal, the PVPU 
stops sending voice packets instead of waiting for 
confirmation. The PVPU may simply drop the packets after 
the Alert signal or may buffer the packets for later 
transmission if the tone is not qualified or confirmed. 

20 If the tone is qualified, any buffered packets are 

dropped, and the voice channel remains off through the 
end of the tone transmission. The TDU also sends the out 
of band tone detect message and the tone for transmission 
via Transmission Control Protocol (TCP) to the receiving 

25 side. When the tone is no longer detected by the TDU, 
transmission of voice through the packet network is 
resumed. 

If the tone is not qualified or confirmed within a 
certain timeout period after the Alert message, voice 

30 transmission is resumed, and all of the buffered packets 
are then transmitted. As failure to receive confirmation 
indicates that the DTMF detector was falsely triggered 
resulting in a false early initial detection, the 
resumption of voice packet transmission is desirable to 

35 avoid delay in the transmission. 

Implementation of the present invention may add 
delay or jitter to voice transmission in limited 
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instances when false early detection occurs. The present 
invention may also result in interruption and loss of 
voice if a buffer is not utilized when a tone is falsely 
detected. However, false tone detection is uncommon and 
5 the loss or delay of 5-30ms of voice will not cause 

significant distortion in voice over packet transmission 
to negate the desirable effect of early detection of 
control tones. 

DTMF detectors are typically aware of the presence 

10 of DTMF digits for the entire duration of qualification. 
The qualification duration period is established to 
reduce the false detection of DTMF digits. The present 
invention makes use of the early detection of DTMF digits 
prior to qualification to act proactivly and stop sending 

15 voice to the network as soon as the DTMF detector 

believes that there is the possibility of a DTMF digit. 

As illustrated in Figure 2, the DTMF detector (not 
shown) in the TDU 11 waits for a tone 21 upon 
transmission of a signal. Upon an initial DTMF digit 

20 detection 22 of approximately 5ms, the DTMF detector in 
the TDU 11 sends an Alert signal 23 to the PVPU 12. At 
this point, the PVPU 12 may either terminate transmission 
of the voice packets 24 thereby ceasing transmission of 
voice packets to the network, or the PVPU 12 may buffer 

25 the voice packets 25 for later transmission. Regardless 
of either the termination or buffering of the voice 
packets, all transmission of voice packets to the network 
ceases upon receipt of an early tone detection. 

Following generation of the alert signal 23 

30 indicating possible presence of DTMF digits, the PVPU 12 
must wait for qualification of DTMF digits 26. In the 
event that the DTMF digit is qualified 27, typically 
after 30-40ms, the DTMF detector in the TDU 11 sends a 
Detect On signal 2 8 to the PVPU 12 and any buffered 

35 packets are dropped 31, and the voice channel remains 

off. The PVPU 12 also sends the out of band DTMF detect 
message 30 for transmission via TCP to the receiving side 
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of the transmission and the PVPU 12 waits for termination 
of the DTMF 34. When the DTMF digit is no longer 
detected by the TDU 32, the TDU sends a Detect Off signal 
33 to the PVPU 12 and transmission of voice to the packet 
5 network is resumed 35. The TDU 11 returns to the waiting 
mode for a tone state 21. 

If the Detect On signal is not received for a 
certain timeout period 36 after receipt of the Alert 
signal 23, the voice transmission resumes 35, including 

10 transmission of all of the buffered packets 37. 

Accordingly, the absence of a Detect On signal following 
receipt of an Alert signal 2 3 is indicative that the DTMF 
detector was falsely triggered after only a 5ms delay in 
transmission of the signal. 

15 Because many varying and different embodiments may 

be made within the scope of the inventive concept herein 
taught, and because many modifications may be made in the 
embodiments herein detailed in accordance with the 
descriptive reguirements of the law, it is to be 

20 understood that the details herein are to be interpreted 
as illustrative and not in a limiting sense. 
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CLAIMS 

We Claim: 

1. A method of detecting tones in a signal, 
5 comprising the following steps: 

utilizing a tone detection unit for providing early 
detection of control tones in said signal; 

providing a packet voice protocol unit for 
controlling transmission of said signal through said 
10 network; and 

providing reliable transport of said control tones 
and said signal through said network. 

2. The method of detecting tones in a signal of 

15 claim 1, further comprising generating an alert signal to 
the packet voice protocol unit following tone detection 
and prior to tone confirmation. 

3. The method of detecting tones in a signal of 
20 claim 2, wherein said alert signal being generated 

following a 5 ms duration of tone detection. 

4 . The method of detecting tones in a signal of 
claim 2, further comprising ceasing transfer of voice 

25 packets to the network following receipt of said alert 
signal . 

5. The method of detecting tones in a signal of 
claim 4, further comprising qualifying said control 

3 0 tones. 

6. The method of detecting tones in a signal of 
claim 5, further comprising dropping buffered voice 
packets upon qualification of said control tone. 



35 



7. The method of detecting tones in a signal of 
claim 5, further comprising buffering said voice packets 
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for later transmission upon non-qualification of said 
control tone. 

8. The method of detecting tones in a signal of 
5 claim 5, further comprising said tone detection unit 

sending a Detect On signal to said packet voice protocol 
unit and ceasing transmission of said voice signal upon 
qualification of said control tone. 

10 9 - The method of detecting tones in a signal of 

claim 8, further comprising said packet voice protocol 
unit sending out of band control tones detect signal to a 
receiving side of said transmission. 

15 10- The method of detecting tones in a signal of 

claim 9, wherein said signal being sent via transmission 
control protocol. 

11. The method of synthesizing a signal of claim 10 
20 further comprising said packet voice protocol unit 

waiting for termination of said transmitting tone. 

12. The method of synthesizing a signal of claim 

11, said tone detection unit sending a detect off signal 
25 to said packet voice protocol unit upon lack of detection 

of tone by said tone detection unit. 

13. The method of synthesizing a signal of claim 

12, resuming transmission of said signal to said voice 
30 packet network. 

14. The method of synthesizing a signal of claim 

13, wherein said tone detection unit being in a tone 
detect mode. 

35 
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